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Mg 2+ , Ca 2+ ^©7M'J±I^t>, 7V€-9A^t>*^f&*i 
So 4StCjgi3R» 1 ~ 1 6©7^^i^bfcfh57W7> : E-')M 
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[55#, R 1 , R 2 , R 3 , R 4 , R 5 , R 6 Mn\,mm<DMM^h, X\*/\Utf 

. ipt&, «-r?;*^>E WafitiYD>p^n'jFi try*:/ 
tf»*&7 0TCT?*y^y >ys-&T»&ns, ^ (2) tssnav^nu 
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*C, 5* (5) Tf^atiS^S^T-h^T^ Kflt&^S. £ ^^iS^IM(Z)AD^> 
*fcT;i/^;i/&MJS£ii:£c:£T\ 55 (6) T?^3;ft$y;b*;i/tf U -Mb* 

fb57$K#S:rh9bKn77> (THF) tf^tfx (hU^^^^U^) 

F7^;fr>£3&£3i±> 0f*.tf*&l. 5^*©FeCl 3 S:»inb, (i-i) T* 
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A%T*&£ = (b) J&^GDl^fifcL SF*b<tt0.01~99fi*%, 3StC$?£b< 
tt0.01~80fi4%T?S>S. (a) J&££ (b) j8#©M*Jt (b) / (a) 

(a) ^^a«ii:tttiiMb> a#j&»Btt«&»3M-*«&;fre> 
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rjvijvmthx. iKth'j^^, mux v v &&&&& 

MJ^bttt Tjv^jvmommmi o~i 8<d. rjv^jv^yHyxj^y 
Ttt, &mtfV**i/^l;yT)i'*)i^-'r)V^tfmfbtiZ>o &$§m<DMB 
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(I-a-1) 



[0 0 3 0] 
(a) *St3ffrx-h9T^ K# (5-1) 
«Tia« (2) K&^X, R^R^t^fMtfeSV^DUVA-lBg ( 
14.9mm O l)&100°C-e2^^X^T^^$it> fl»*^ ! J S?>130mL£JS£ft tf An -f 
;i/4.5mL (36mmol) SrjniLT, 115°CT'24^r»^5S^bfe W^-fr^n >-fb). Z. 
ZLK2,3-i?T$ J tfU ^>1.56g(14.4mmol) £#n*.T 3 HWJD^MSgb, -f 
^7Kl5mL&iH^.T$fetC24^rai00'Ct?^#bfe= illr^tS^, 
W##**e>ft&. r<3Dft§i®fr?:Na 2 C03 3.6g(34mmol) ^#t?7K50ml/X^ ^ -/I/ 2 
0«l»«JC»«¥b, 30^«#bfclfe, a&JCH* 2 C0 3 S:*aDUTpH9^W»bfe. 

[0 0 3 1 ] 

ijiS"rsi:M^?iSi®^^3.2g#e)tifc 0 cir^** y-/i/5«i&3fcftrrsi:&& 
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Rf 0.28(CH 2 Cl 2 /MeOH=95/5). 

IR(KBr, cm" 1 ): 3355,3315 (NH) , 2993, 2947 (CH) , 1701, 1635 C=0) . 
*H-NMR( 8 ppm, DMSO) : 1.42 (s, 6H) , 1.44 (s,6H), 1.46(s, 6H) , 7.28(dd, 1H 
), 7.78 (s, 1H), 7.83 (s, 1H) , 7.97 (d, 1H) , 8.21 (d, 1H) , 8.24 (s, 1H) , 
8.85 (s, 1H). 

13 C-NMR(8 ppm, DMSO): 22.02, 24.41, 25.19, 50.65, 57.59, 57.65, 121.96, 
128.91, 132.64, 142.75, 144.41, 171.96, 172.82, 173.26, 173. 58 0 
[0 0 3 2] 

(b) |tFe|# (I-a-1) <DVJfyF<D&m 

(a) X*mbft,tci<imk'r h^T^ K# (5-1) 50mg(0.133mmol) £ (CHgClg 
Wl/ = 8ml/2ml)©^f§^tCi§8?U 3 ?ft*^;V83 n 1 (1.33mmol ,10 

Si)^»U 40 0 CT^^&^ofco ^fr^JS^n^hy^^^ - (TLC) T* 

a^^^©^ia-ffc^^66mg(jR^86%) 
Rf 0.36(CH 2 Cl 2 /MeOH=95/5). 

IR(KBr, cm" 1 ): 2987, 2935 (CH) , 1707, 1630 (C=0) . 

1 H-NMR(8ppm, GDGlg) : 1.53 (s, 6H) , 1.609 (s,6H) , 1.612(s, 6H), 3.73(s,3 
H),6.27(s, 1H), 6.77(dd, 1H) , 7.29 (d, 1H) , 7.51 (s, 1H) , 8.66 (d, 1H) , 
9.25 (s, 1H). 

13 C-NMR(8ppm, CDCI3): 23.38, 25.94, 26.24, 43.66, 50.78, 58.65, 59.57, 
114.65, 125.08, 132.85, 132.94, 151.89, 172.27, 173.79, 174.08, 176. 54„ 
[0 0 3 3] 

(c) «Fem (I-a-1) <D<£f& 

(b) X^bnfcV %y F50mg (0.097mmol)&B$taKTHF10mL}C3§8?b > ^mM, 
SI6T, gfiTfl.OM \*XbV**X't'VtoT§ Fy^tfAOTHFSH* 0.6mL (6.0 
m&) &tt&#10#IH!t&/*bfc. FeCl 3 !^^24.4mg 0fol.5^*) 
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^23mg(iR^53%)S:#fc 0 

UVC^WTfC*) : Xmax:267nm( s =10673) , 318nm( s =7088) 
IR(KBr, cm -1 ): 1626, 1583(T^ KC=0) o 
[0 0 3 4] 

^ (I-c-l) tSS^lSitFe^ (KTi«Fel§ft (I-c-1) hV^) 5: 
[0 0 3 5] 

[ft 8] 




(I-c-1) 



[0 0 3 6] 

(a) i^FeM (I-c-1) CDD#>K<£>1^ 
mMMKD (a) T*#&tlfe^^h^T^ F# (5-1) 50mg(0.133mmol 
)& (h;i/X>/n-^n/\V-;i/ = 9ml/2ml) ®^*SKtC»»b, l-a-Ftf 
*#>120/il(0.67mmol, 5il)S»U 100TCT?*&/8«:fXo fc. S/SfeTLCT* 
MttU 1 -a-K^^*>&WH*36iD(^tH5S*)bai««&, 6H|fiH&j£bfc 

o bfe«, $/u*>?f;i/^^A^n^hy^7w , -ic'«fc»jj©|gb, e-fe 

»*«<0*ffiflS-&*23mB(JR*28X) 
Rf 0.45(CH 2 Cl 2 /Me0H=95/5). 

IR(KBr, cm -1 ) : 3379, 3327 (NH) , 2927, 2856 (CH) , 1658 (C=0) . 

*H-NMR( 8 ppm, GDCI3): 0.88 (t, 3H) , 1.28 (bs,10H), 1.52(s, 6H) , 1.607 (s, 
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6H),1.613(s, 6H),1.75(bs, 2H) , 4.07 (t, 2H) , 6.31 (s, 1H) , 6.83 (dd, 1H) 
, 7.34(d,lH),7.56(s,lH)8.73(d,lH),9.23 (s, 1H) . 



133.14, 151.89, 172.32, 173.86, 174.24, 176. 15 e 
[0 0 3 7] 
(b) ^Fe^#: (I-c-1) (D&f& 

(a) 6tlfc'J jjy F20mg (0.033mmol) fcgifaRTHF 5mUC^|?U 
?1T> ^MT?1.0M If* hV Z^fti/ VflsT ^ KU^^A©THF^ 0.2mL (6.0 
^ft^lO^B^bfeo FeCl 3 l&*7.9mg (^Jl.5^4) 

UV(^W7fct£) : A, max : 264nm (s =9344) , 326nm( s =7184) 
IR(KBr, cm" 1 ): 1630(T ^ KC=0)„ 
[0 0 3 8] 

^ (II-b-1) ti$WStFe^ mtFe^ft (II-b-1) £v^) 
£*^-A2(D#&JC^oTl^$;bfc 0 
[0 0 3 9] 

[lfc9] 



13 C-NMR(5ppm, CDClg): 14.28, 22.78, 23.35, 25.92, 26.03, 26.90, 29.24, 
29.27, 29.33, 31.88, 50.76, 55.83, 58.67, 59.55, 115.12, 126.11, 132.17, 




(n-b-i) 
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[0 0 4 0] 

(a) a>-j\U? JT)\>*fr¥VV-VMk*.Wfc'rV^r^ K# (7-1) 

m&Ml<D (a) TJff&IXfc^aWK^'h^y^ F# (5-D 50mg(0.133mmol 
)^\l,6-^^n ; E^^i^> 5ml (32. 5mmol, 244*34) £S&#nU KlE&TLCTfjIH! 

u fc#e> 1001c t?6 smifc ^H7^^JM;i/*7^^Dvb^7 

7-f-K:J:y»*{U Bfi»5MK®, * (7) JCfcV^, R^R^^T*^;!/ 
JStv m= 6, X=B r-e*S«8a-fb#ife54«g(iR^566X)S:»fe. 
Rf 0.45(CH 2 Cl 2 /MeOH=95/5). 

1 H-NMR(5ppm, CDClg): 1.32 (m, 2H) , 1.48 (m,2H), 1.52(s, 6H) , 1.608(s,6H 
), 1.614(s, 6H), 1.83(m, 4H) , 3.4 (t, 2H) , 4.08 (t, 2H) , 6.30 (s, 1H) , 6 
.84(dd,lH), 7.33(dd,lH), 7.54(s,lH), 8.74(dd,lH), 9.22(s, 1H). 
13 C-NMR(8 ppm, GDCI3): 23.13, 25.71, 25.84, 27.62, 28.79, 32.30, 33.46, 
50.54, 55.35, 58.45, 59.32, 114.96, 125.95, 131.87, 133.01, 151.67, 172. 
09, 173.66, 174.01, 175. 99 0 
[0 0 4 1 ] 

( b ) F e mifr (II— b— 1) <DV%V F<D&& 

(a) ^hM=.co-;\uff J yfy*n,\* y V—V&fcjsMffcrV^T % F# 
(7-1) 47mg(0.076mmol)£* # J -;V20ml(C?t#P U 30% h V * *)^7 ^ V 
*»«100ittl(0.47mmol,8^*)S:»inb, 60°C T*JW£?T o fc„ jR/SfcTLCTfai 
iU , 30%hU^^;i/T^>>!K^?SS:lfi^iifiII(-a-tf56^fi)U^^e>, 2 0KB 

IR(KBr, cm"" 1 ): 2981, 2937 (CH) , 1678 (C=0) . 

1 H-NMR(8p P m, DgO) : 1.21(bs, 4H) , 1.38(s,12H), 1.44(s, 6H) , 1.60(t,2H),l 
.69(t, 2H), 2.93(s, 9H) , 3.12 (t, 2H) , 4.02 (t, 2H) , 7.23 (dd, 1H) , 8.01 
(d,lH), 8.33(d,lH). 

13 G-NMR(8ppm, DgO) : 22.23, 25.21, 25.33, 28.77, 51.12, 52.87, 55.76, 58 
.44, 58.81, 66.54, 118.71, 130.83, 135.99, 137.97, 153.11, 173.81, 174.3 
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9, 176.34, 178.2. 
[0 0 4 2] 

(c) atftFettft (II-b-D (o^m 

(b) tlfcU K38mg (0.056mmol) ^H^tKTHF 10mUC$gj8¥U 

STF* MT1.0M tfX h U U 71/7 3 FU^^ACDTHF^m 0.33mL (6.0 

&tt&#10#|SI*»JfcL : fc. FeCl 3 »*13.5«g (*&1.5^4) 

tC «fc U , ||±fe»*33 . 6mg ( JR2£99fc) =M» . 
UV(^^TfCtft) : ^ max: 267nm (g =7424) , 318nm( e =6725) 
IR(KBr, cm" 1 ): 1630 (T 3 KC=0) o 
[0 0 4 3] 
jfejtfW 1~3 &t*Jfc«i:M 1 ~ 2 

$83t«l -e#e>tlfc^F e$£fo (I-a-1) , |85i«I2^#P>tlfcSI^F e« 
# (I-c-1) RX^m^mS X*nbfrf=.nVtF e$|# (II-b-1) fcffiVN, &T<Z># 
^tCT^attli&M^bfeo M^bt, 535 (9) T?3ftSn*Fe-HM-DCB 

^ (WO98O3625SB«©0&flO &J^5«-&s VNfcMReffltifcfcJBV^V^ 

[0 0 4 4] 
[ftlO] 




CI 



CI 



[0 0 4 5] 
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( 1 ) m^mmmnmn^mm 

WMfo^m (vzfby) iog§:i7K (9oic) 4ooex*mmv, ^&3iiu 
r^mzmffimmistco ^m^n^.^g^m^n. ^n^u^mmmnm^ 

(2) m&>&m<z>m%. 

200 P pma^{C^S#lC^tIb, ££>Mm$ft£l£5ppin, 3 5 %ilMS7j<Jjt2fc&0 

iUla) ©S^«i:^e^.a5^©^m$:UV-VIS?|I^a(HITACHI U-3300) 
£^VNT420nm©P&}'6 i g£iR!^U J: U ^&§P£I§^ L£ 0 

[0 0 4 6] 

(%) = (1 ~SI&^^©l$^S/^l3raMcO®ftM) X 1 0 0 
[0 04 7] 

[|S1] 





i a a i 


(%) 


mmmi 




87 






83 


mmM3 


mmm^conm^w (n-b-D 


85 




5£(9) <DFe-HM-DCB#f# 


71 




M $S #B 


6 



[0 04 8] 

i^M3^#£*l£^KF e(Sf# (II-b-1) &JgV^ ^y<D^mzxmB^ 
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( 1 ) tt£&%*<z>H9E 

8fcU UtaK-^l^U 4X4 cm0|tiWi:L/T^i^bfc. 

(2) ^Qf$fg©M^ 

(0.05%) 5mlcfr/\ % m&tt&%St. bT_hlS^^il$S 
Lfctt^WlftSilU gail0.30mg (»?0tiBlg6Oppm) , &tf35%j® 
»-fl;*3R* MWi«0 . 4% fC & -5 *mc«J b , M & mm & 25X3 /Z0&<D3kft 

m^(Omm^AXTm^(DMB^K.-o^X. UV-VIS$tea (HITACHI U-3300)£M 
[0 0 5 0] 



(%) = 

[0 0 5 1] 

[*2 - ] 



mft <d r m m - m e © r m m 



X 1 0 o 







(%) 


HifeM4 


UmW3<D$ktf:Fe4gft (n-b-i) 


65 




5£(9) OFe-HM-DCBgf ffc 


15 




is §s An 


16 
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[35*," R 1 , R 2 , R 3 , R 4 , R 5 WR 6 «> H, C W6 ©Kft*««X«;^- 
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(0 0 0 0 0 0 9 1 8) 
1 . SE3S*M B 1 9 9 0# 8B24H 

& ffi SjKi*^H*l^WlTBl4f 10# 
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